c-Jun localizes to the nucleus independent of its phosphorylation by and interaction with JNK and vice versa promotes nuclear accumulation of JNK.
In order to activate gene expression, transcription factors such as c-Jun have to reside in the nucleus. The abundance of c-Jun in the nucleus correlates with the activity of its target genes. As a consequence of excessive c-Jun activation, cells undergo apoptosis or changes in differentiation whereas decreased c-Jun function can reduce proliferation. In the present study we addressed how nuclear accumulation of the transcription factor c-Jun is regulated. First, we analyzed which functions of c-Jun are required for efficient nuclear accumulation. Mutants of c-Jun deficient in dimerization or DNA-binding show no defect in nuclear transport. Furthermore, c-Jun import into the nucleus of living cells occurred when the c-Jun phosphorylation sites were mutated as well in cells that lack the major c-Jun kinase, JNK, suggesting that c-Jun transport into the nucleus does not require JNK signaling. Conversely, however, binding of c-Jun seemed to enhance nuclear accumulation of JNK. In order to identify proteins that might be relevant for the nuclear translocation of c-Jun we searched for novel binding partners by a proteomic approach. In addition to the heat shock protein HSP70 and the DNA damage repair factors Ku70 and 80, we isolated human importin 8 as a novel interactor of c-Jun. Interaction of Imp 8 with c-Jun in human cells was confirmed by co-immunoprecipitation experiments. Nuclear accumulation of c-Jun does not require its functions as a transcription factor or the interaction with its kinase JNK. Interestingly, nuclear accumulation of JNK is regulated by interaction with c-Jun. Unraveling the mechanisms of c-Jun and JNK transport to the nucleus and its regulation will improve our understanding of their role in biological and pathophysiological processes.